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CUnFIDGNT T AL NPG HEFORT WCO. 1148
Modification and Test of Fin Assembly for

l. 7This is a final report on a test of the Bomb, G,P.,, 1000 1lb,
Low Drag, Type EX 10 Mod 9 with a modified fin assembly perfor=med
under Task Assignment No. NPG-Re3c-321~1-53, The modification
consisted of canting the fins two (2) degrees in a right hand
screw direction,

2. This test was conductec¢ to determiie:

a. The spipn and yaw o the modified tomb during free fall
from release tc impact,

be The ballistic coefficients and dispersion of the modified
bomb,

ce The presence and extent of vibration when carried exter-
nally on high speed aircraft,

3. The results indicate thats

a. The EX 16 Mod 9 Bomb, modified with two (2) degree canted
fins, develops a spin rate of approximately 12 r.p.s. at 44 sec-
onds of fall,

be The yaw of the bomb in the lower part of the trajectory
is less than five (5) degrees, The magnitude of initial yaw and
rate of damping were not observed,

ce Reciprocal ballistic coefficients for drops from 30,000
feot of the modified bomb are¢ 0,116 for time of fall and 0.686
for range.

d. For drops from 30,000 fest at 140 to 160 knots indicated
air speed, dispersion in range and deflection is about 1,5 mils,

e, For drops from 30,000 feet altitude, the averago deflec-
tion is about three (3) alls to tho left,
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4, It is concluded thats

L as The spin induces a slight deflection of the bomb to the
aft.

be The bomb, as a result of this modification, has good
flight and very small dispersion,

ce The bombs with two (2) degree canted fins when carried
extcernally, do not impart any unusual flight characteristics to
propeller driven aircraft at speeds up to 400 knotse

5S¢ It is recommcnded thats

a. Two (2) degree canted fins be used to stabilize the Low
Drag, Type EX 10 Bombs,

be The two (2) remaining modificd bombs be dropped from
altitudes at which good ground photographs of the release are
possible and at as high an air specd as possible for information
on initial yaw and rate of damping of initial yaw. Furthermore,
two unmodified bombs be drcpped under the same conditions for
comparison,
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l, AUTHORITY:

This test was conducted under Task Assignment No. NPG-Re3c=-
321-1-53 authorized by reference (a) and in accordance with refor-
ences (b) and (c).

2. REFERENCES!

a, BUCRD Conf 1ltr NP9 Rc3c-BEK:imp Ser 42777 of 29 Jul 1952
be BUCRD Conf Spd ltr Re3c-LMEigg F4l-6 Ser 47139 or
4 Nov 1952
ce BUCRD Rest dispatch £52@27Z of Dec 1952
d. NPG Conf 1ltr OVXiBFBsevc Al1/3c321-1 Ser 3036& of
9 Feb 1953 to BUORD
e, NPG Conf Report No, 1116 of 29 April 1953

3., BACKGROUND3

a., In a test at the haval Proving Ground on 26 August 19952
throe (3) EX 10 iod 9 Bombs with tail asscmblies manufactured by
the Scaife Company of Oakmont, Ponnsylvania, wore released from
an AD-2 tyype aircraft in horizontal flight at an altitude of
31,790 fect, Indicatod airspecds at time of release werc approxi-
mately 135 knots, Two (2) of the threo (3) bombs developed
approximately 35 degroces yaw after falling half way to tho ground,
Cne (1) of the bombs maintaincd this amount of yaw throughout the
last half of its trajectory. Tho yaw of the other bomb damped to
about 10® 2nd finally incrcased again to about 35 degrecs at
inpacts The third bomb did not appecar to develop morc than
five (5) degroas yaw throughout its trajectory. An analysis of
the film takon of these drops revealed that tho spin rate of the
two (2) bombs that dovelopod large yaw was 1,2 and 1,0 revolutions
per second at impact, This rosulted in spin distances of 720 and
900 fesat, rospectively. It was noted that the yaw oscillation
distances 2t this time were also 720 and 900 fect, respectively.
This relation was considerod to be significant. Tho spin rate of
tho third bomb ncar impact was 0,11 rovolutions por seccnd and its
spin distance was 8,000 feot. Further study of the data taken on
cthar low drag bcmb drops revealecd that on all drops whersc the yaw
was appreciavla, tho measurod spin distances and yaw oscillation
distancos werc equal,

CCHFIDENTIAL
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be When yaw oscillation and spin distances arc oqual, "lunar
aoticn" results. This moans that as tho bomb precesses around the
velocity vecter, the some side of the unit is always presented to
the velocity vector, Under thuse circumstances, if 2 moment oxists,
caused by asymmotries in tho shape of the unit or from the tail
structure, it is constantly directed in the same dircction with
rospect tc the bemd and will, if it acts in the propor directicn,
add cnergy to the systen. This will causc the precessicn rate and
yaw tc increase, Whon tho yaw oscillation distance and spin dis-
tance arc not oqual, tha direction cf the mcment continually
changes. Thus, par£ of the time it adds energy and part of the
time it repoves cnorgy frcn the system; theroefore, it wculd not
lcad to an increasu in yaw, An cxample of this is the Mod 9 unit
which appoared to have less than five (5) degreecs yaw throughout
its trajoctory and had a spin distance at impact cf 8000 feet,
Inasouch as the yaw was very small, the yaw cscillation distance
could not be measurcdj however, tho theoretical value calculated
was 9950 feaet, The forogoing is discussed in mocre dotail in refer-
ence (e)e In view of these facts, it was decided tc try canting
the fins cf a bed so that the spin distance would be significantly
diffcerent from thoe yaw oscillaticn distance.

ce To accoaplish the abcve, reference (b) requested that
twclve of the Mcd 9 fin assemblios be modified by canting each fin
about the nid point of the roct chord to an angle of incidence of
2%1/2 degrces so that a counterclockwise spin is obtained when
looking hezd cn at the bcub, It was further requested that these
biabs be drcpped froa 30,000 fecet at the highest airspeed attain-
able with an AD type aircraft and that informeticn cn yaw and spin
bo cbtained, Subsequently, it was verbally requcsted that cnly
olght (8) cf the bombs boc dropped and that ballistic ccofficionts
and dispoersicn also be cbtained,

de 4t the ccnclusion of this tost, reference (c¢) requested
that flight tosts be ccnducted on twc (2) cf thc renaining Mcd 9
bombs with canted fins cn an F?F typoc aircraft at the highost
attainable specd in sustainod flight and divos within the safe
liaits cf the aircraft to detoraine the prescnce and extent cf
vibraticne At the conclusicn of this phase ¢f the tost and as
requcsted by raforence (c¢), the bcabs weru deliveored to Naval
aviaticn Ordnance Tost Sta%icn, Chincotcague, Virgiria, fcr tests
on an F9F iircroft, Reference (d) is a partiul repcrt to the
Burcau cf Ordnance on the flight tests, Thc flight tost data are
included in this report because cf the iimitod distribution of
reference (d4),

CUNFIDENTIAL
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Mcdificaticn and Test ¢f Fin assenbly fcr
Bonb, G.F., 1000 Lb. Low Drag, Tyro EX 10 Ncd 9

4, OBJECT OF TESTs

This tost was ccnductad ¢n the Becab, GePey 1000 1b, Low Drag,
Type EX 10 Mcd 9 with a modifiecd fin assembly to deteormines

ae The spin and yaw cf each bumb during froo fall from release

tc iapact,
be Thu ballistic ccefficients and dispersion of esach bcmb,

ce The prescnce and extent cf vibratic:n when carried externally

on high speed aircraft,
S PERIOD OF TEST3

as Date cf Prcjoct Letter (reference (b)) 4 Nov 1952
(rafercnce (c)) 9 Dec 1992
b, Date Nocessary Hatcrial Received 2 Apr 1952
ce Date Fin Mcdificaticn Ccopleted 7 Nev 1952
d. Date Comnenced Test 12 Nov 1952
ee, Date Ccnopleted Drop Test 1 Dec 1952
f. Date Ccmpleted Flight Test 1% Dec 1952
8. Date Bombs Delivard to NaCIS,
Chinccteague, Virginia 15 Dec 1952
CONFIDENTIAL
SECURITY INF(RR,TION 6
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Mcdificaticn and Tost of Fin asscibly feor
Bomb, G.F., 1000 Lb, lcw Drag, Typo EX 10 Mcd 9

6. DESCRIPTION CF ITEM UNDER TEST3

The Buabs, GoP., 1000 1b, Low Drag, Type EX 10 Mcd 9 used for
this test were c¢f thc same typo as the bumbs used fcr the tasts
described in reference (e) with the excepticn of a simple fin
ncdificaticne This fin nodificaticn censisted of replacing the
positicning pins <n the basc cf cach fin with pins slightly off the
fin base chord centerline, The fcrward pin was relccated tc the
right and the rear pin tc the left when the fin is viewed frcm the
bases Figure 1l is a base view of a standard and a nmodified fin,
This modification was designoc¢ to give tho fins a 2+¢1/2 degree
angle cf attack with respect tc the bomb's lcngitudinal axis and
produce a clockwise spin when the bonb is viewed frco the rear,
Figures 2, 3, and 4 are views of the tail assenmbly shouing the
cant and fit of the nodified fins, The bombs have a midsection
diameter of 14 inches and a fin span cf 19,625 inches, The leading
edge cf f£in is swept back 45° starting 19 inches froa the tip of the
tail, The trailing ecge is 90° to bemb axis and 5.9 inches frcm the
tip of the taile The length cf the tip chcrd is 7.333 inches, The
tctal length cf the bomb is 120 inches,

7 DESCRIPTION CF TEST EGUIPMENT:
a, Fcr taking fin alignments

(1) 4 jig composed cf supperts, strings and plumb bcbs fer
establishing a horizontal rofeorence linc (vor the longitudinal axis
cf the binb,

(2) 4 straightedgoe and rule for measuring the anglas of the
fin to the horizcntal reforoncc line,

be For determining frec flight characteristicss

(1) An aD-2 type aircraft equipped with rauic fcr ccomuni-
caticn with a ground ccntrol staticn, an AN/ARW-3 FM transomitter
with 1000-cycle oscillatcr for transoitting bcazb release signals to
twc (2) oscillcgraph staticns, and three %3) Mk S1 bcmb racks with
microswitches which open when the beccbs fall a measuraed distance
and cut cff the cscillatcr,

CONFIDENTIaL
SECURITY ILFGRM-TION 7
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Mcdificaticn and Test c¢f Fin assc.ably fcr
Bonb, G,P., 1000 Lb. I«w Drag, Typo EX 10 Mcad 9

(2) & theodclite with right angle telesccpe and a stcp-~
watch at the grcund ccntrol station fcr meusurcoment of aircraft
grcunc speed and direction cf aircraft,

(3) an A/aRC-1 VHF rz2dio at the ground ccntrcl staticn
for cconmunicaticn with the aircraft,

(4) Two (2) 3523 Mitchell chroncgraph canocras equippec
with lenses cf 40-inch fccal length and nountec c¢n modifiec Uk 31
Quadruple iachinc Gun Mounts. asscciatoc equipment included racio
and electrcnic oquipnment and gasecus dischargo lanps used fcr
registering master tining inpulses (n the #Mitchell cazera fila,
One (1) of the camoras was in the plane of the trajuctcry and about
2000 yards frca the inpact arezj the cther was abcut 9500 yards
froa the plane cf the trajectcry and abcut 1000 yards up range.
During the4greater part of cach drcp the cameras were cperatod at
a rate of franes per seccnd, o

(5) 4 cine-theodclite phcto-triangulzticn systen with
three (3) askania cine-thecdolites equippel with lenses of 60 cn
fccal length, two (2) oscillcgraphs, mastor timing and transaitting
equipment, and electrcnic cequipzent, The thocdulites were lccated
cn a base line rcughly perpendicular to the aircraft linc cf flight
anc 7000 yards long. Photographs wore taken by the thecdclites at
1/4 sec:nd intorvals,

(6) AN/FMR-2 Radioscnde oquipnent for upper air density
ncasuroments and pilct ballocns for upper air winc deterninaticns,

Ce An F7F=3 typo aircraft was usod tc ccnduct the high specd
vibration and buffeting tecst,

8. FPROCEDUREs

a. Fin alignment was checked by placing the bcnobs hcrizontally
in a cradle and drcpring plumb linus at the oxact tip cf the ncse
and tail ccne. Botween these lines and slightly abcve the boab,

a horizcntal longitudinal reference line was rune The bcnadb was
then rotated abcut its longitudinal axis until the fin tc be neas-
ured was in a vertical positicn. The angle fcrnmod by a straight-
eCgo laicé against the fin and the horizontal refoeronco linc was
then aocasurcd,

CONFIDENTIAL
SECURITY INFORMATION 8
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be The bomb bodies were filled with a cement-perlite mixture
formulated to a srecific gravity of 1,65, After filling, the bombs .
were sealed and the specific gravity of the loading checkede. This
was done by dividing the differences between the loaded and empty
bomb weight by the weight of water held in a typical boab (262 1bs.J.
Centers of gravity were located by balancing the bomb on a knife
edge after the bombs were loaded and assembled,

ce The eight (8) modified Type EX 10 Mod 9 Bombs used for a
determination of flight characteristics were released singly from
an AD-2 type aircraft in approximately horizontal flight, The
aircraft was flown at a prescribed altitude of approximately
30,000 feet and at a constant air speed toward a ground control
station., A thoodolite at this station was used in directing the
aircraft so that it remained on a prescribed bearing, The ground
speed of the aircraft was determined on a dry run by timing the
aircraft with a stop watch as it passed through two (2) given
elevation angles on the theodolite. Tho clevation angle to &
desired release point was then calculated by using tho aircraft
altitude and ground speed and the estimated trail and time of fall
of the bombe A voicc command transmitted when tho thcodolite
reached this preodetermincd angle was used to indicate to the pilot
that he should release tho bomb., The interruption of a tonc trans-
mitted by tho AN/ARW-3 radio in the aircraft indicated that the
bomb had fallen a distance equal to the throw of the microswitch
on the bomb rack. This signal was recorded on oscillographs along
with thoodolite triggoring sigrals and chronograph camera synchro-‘
nizing signals, Two (2) Mitchell chronograph cameras equipped witn
40 inch lonses were used to record spin and yaw of the bomgs. The
dotermination of yaw involves measuremont of the orientation of the
bomdb appearing in the film takcn by sach camera. From these meas-
uremonts and tho rolative positions of the camcras and bomb, the
orientation of thc bomb in three (3) dimensions is calculated and
compared with the velocity vector from trajectory calculationsSe
However, since the yaw was very small, the film was only qualita-
tively examined and the maximum yaw was estimated, 3Spin rato was
determined from the sitchell photographs by timing the appgaranco
of a longitudinal stripe on the bomb as it rotated, Ballistic
coefficients wore computed on thc basis of thcodolite data op the
pcsition and velocity of the aircraft at release and of the pomb
near impactj 1in addition, the wind structure and atmospheric
donsity wore used., On one (1) drop whore the bomb could ns* WO
observed before impact, thoodolite data on the impzct spl gh + °
used; the time of the splash was detormined from the M’ [cho*~" ¥
photographs., The ballistic coefficients wore adjusted ¢z - . - . ac”
age bomb weight of 957 1bs, Tho dispersions (standard deéwjat?d oy’

CONFIDENTIAL
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of an individual observation) in range, and timo of fall werc cal-
culated from the adjustod ballistic coofficients and dispersion in
doflecticn from obsorved deflaoctions, correctcd for wind and rota-
tion of the carth, iiind data wore obtained from two (2) theodolitc
o?sarvations of pilot balloons and density from rasonde observa-
tions,

d. High spced flight tests wore conducted by suspending
two (2) modified bombs from thu wing racks of an F7F-3 type air-
craft, Dives were started from 10,000 feet to 15,000 feet. Thirty-
one (31) dives wcre made at airspeeds of 340 to 460 knots, A total
time of 16 minutes and 21 seconds was accumulated in this manner,
In addition to the high speed timne, the bombs were flown at air-
spoeds of 180 to 250 kncts for 3 hours and 30 minutos to ascortain
the offects of prolonged flight,

9. RESULTS AND DISCUSSION:

a. Fin alignment measurements arc tabulated in Table I, All
of the individual fins were within the prescribed 2+1/2 degrees
cant, Avcrage fin cant angles for the bombs varicd from 1 degreeo
and 43 minutes to 2 degroes ard 27 minutes., No correlation could
bo found between the average fin cant angle and the observced spin
rate. This is probably because of the limitcé accuracy of the
method used to measure fin cant angles,

be The average wcight of tho bombs with tails assembled and
filled with a cement-perlite mixture fornulated to a specific
gravity of 1.65, was 957 1bs, The average center of gravity was
71,70 ianches from the tip of the tail and about 1.5 inches forward
of the midpoint of the two suspension lugs, Goneral data on bomb
loadiang are contained in Table 11,

c. Three (;) bombs were dropped from 30,000 foct on 12 Noven-
ber and five (5) woro dropped on 1 Dccembor;i952. The yaw of those
toobs was not discernible in the 40" cauera chronograph film, It
i1s egtimated to have been less than five (5) degrees during the
last half of the trajectory. B8pin rates, as deternined froo the
Micchell photographs, are tabulated as a function of time in

Table III, The average spin rato was 12 r.p.s. at impact. For
Jrop Noe 6 (1535 on 1 December 1552), the spin dista.ace for each
two (2) seconds of fall was computed from the observed velocity
relative to the wind, These spin distances are tabulated as a
function of time of fall in Table IV, 8pin distances werc not

CGNFIDENTIAL
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computcd for the othor drops sinco thoy would be approximately the
same as for this drope For comrarative purposes a theoretical yaw
oscillation distancc is inclucdec in Table IV, From thusc figurcs

it can be seen that the spin distance is not in close agrcement with
the thooretical yaw oscillation distancoe for any appruciable time,

de The height of those rcleasos (30,000 feet) and the distances
of the camora stations provcnted dctaileé observation of tho alti-
tudo of thc bomb for ton (10) to twenty (20) seconds after recleasa,
Thorofore, informaticn with respcet to tho magnitude and damping of
the initial yaw is not availablc, It is not known what effect, if
any, the canted fins would havc on those quantities, Two (2) modi-
f1od bombs arc availablo in addition to two (2) unmodified bombs
which could bc usud for a comparative study of thc flight shortly
after relcasec,

@e Reciprocal dallistic coefficients for time of fall and for
vange for tho subject bomdb were found to be 0,11€ and 0,086, respec-
tively. The mean deflcction was found to bo 3.0 mils to the left.
This defloction was proktably caused ty ths spin of the bomb, which
would produce a "yaw-of-repose" to the left of the velocity vector,
Table V contains the ballistic data for cach drop. The values
obtained for the dispersion in timc of fall, range and doflection
for drops from 30,000 faet at 140 knots indicated airspeed were
0,07 seconds, 1.5 mils and 1.8 mils, respectively. These values
are nct much larger than the uncertainties caused by the errors of
measurement, Table VI shows a comparison of theso results with the
results obtained for other modifications of the EX 10 type bomb,

f. Spoeads up to 400 knots wore sustainod in thc flight ondur-
ance tasts with the a0dified bomb on the F7F-3 type aircraft with
no unusucl flight characteristics. There was no visual damage to
the tail assemblies aftar this test. A tabulation of flight times
and speocds is containod in Tablc VII,

CONFIDENTIAL
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-
¥

CONFIDENTIAL NPG REFORT NO. 1148

Mcodificaticn and Tust ¢f Fin Asscably for
Beab, G.P.y 1000 Lb, Low Drag, Typo EX 10 kicd 9

10, It is concluded thats

oy aes The spin induces a slight deflection of the bomb tc the
left,

b, The bomb, as a result of the canted fin modification, has
gced flight and very szall disporsion.

ce The bcmbs with two (2) degree cantec fins, when carried
externally, dc not impart any unusual flight characteristics to
propeller ériven aircraft at speecis up to 400 knots,

RART &

11, It is recommended that:

a, Two (2) degree canted f£ins be used to stabilize the Low
Drag, Type EX 10 Bombs,

be The two (2) remaining modified bombs be dropped from
altitudes at which good ground photographs of the release are
possible and at as high an airspeed as possible for information on
initial yaw and rate of damping of initial yaw, Furthermore, that
two {(2) unmodified bombs be dropped under the same conditions for
conparison,

COIFIDENTIAL
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CONFIDENTIAL NPG REPORT NO, 1148

Modifioation and Test of Fin Assemdbly for
Bomd, G.P,, 1000 Lbe Low Dreg, Type EX 10 Mod 9

TABLE 1
PIN ALIGNMENT
Alignment
Drop Fo. Bomd No, Mn (degrees—cdnutes)
1l 314 Top Right 2 - 23
Bottom Right 2 - 20
Bottom laft 2 - 37
Top left 2 ~ 29
Average ZY QT
2 320 Top Right 1~ 49
Bottom Rignt 1l =49
Bottom Left 1l =56
Top Laft 1 =55
Average 1° 82¢
3 528 Top Right 2 - 3¢
Bottom Right 2 -18
Bottor Left 2 =29
Top laft e - 08
Average 2° 22t
4 321 Top Right 1l =41
Bottom Right 1 - 37
Top left 1l 44
Average 1° 46¢
5 319 Top Right 1l =44
Bottom Right 1 =061
Bottom left 1«41
Top Left 1l « 851
Average 15 47
6 380 Top Right l=4¢l
Bottom Right 1 =41
Bottom Left 1 =37
Top Left 1 « 886
Average 1% a3t
CONFIDENTIAL
8ECURITT INPORMATION 1l APPRNDIX B
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CONF IDENT JAL NP3 REPORT KO, 1148

Modification and Test of Pin Assemdly for
Boad, G.P., 1000 Lbe Low Drag, Type EX 10 Mod 9

TABIE I (Continued)

Alignment
Drop Nos Bomb No. Fin {degrees-uminutes)
7 328 Top Righk 1«65
Bottom Right 1l - 48
Bottam Left l -88
Top left 1~ 88
Average 1° 53¢
8 322 Top Right 2 - 06
Bottom Right 2 - 28
Bottom Left 2 - 186
Top Left 1 - 41

Average 2° 06!
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CONFIDENTIA NPG REIORT NO. 1148

Modifiocation and Test of Fin Assemdly for
Bomb, G.P., 1000 Lb, Low Drug, Type EX 10 iod 9§

TARIR II

GENERAL DATA ON BQMB LOADING

Eapty Loaded Loaded Wight CeGe
without without with of 8Sp. Or, from
Drop Bomd Tail Tail Tail Mller of Tail
Nos _No. Assembly  issembly  Assexbly (1lbe) Mller (inches)
1 314 468 908 964 420 1.61 71.70
2 320 478 906 966 428 1.64 71.68
3 328 470 900 949 4286 1.63 71,78
4 a3l 488 ®1 969 433 188 71 50
8 319 483 919 968 436 1.66 7178
- 330 483 914 -4 431 1,68 71,88
7 328 462 911 959 429 1.684 Nn.72
8 322 469 087 238 4186 1.80 1.
CONFIDENTIAL
S8BCURITY INPORMATION APFERDIX R
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CONFIDENRTIAL NPG REPORT NO, 1148

Modification and Test of FPin Assemtly for
Bomdb, G.P., 1000 Lb. Low Drag, Type EX 10 Mod 8

TASLE 1V

SPIN AND YAW OSCILLATION DISTANCE A8 A FUNCTION OF TIME OF FALL

: Drop Fo. €, released at 1536 an 1 Deoember 1952

Time of Spin Theoretioal Yaw
Fall Distance Oscillation Distances

. sesonds (foet) (feet)
i 2 2570 1510
4 1280 1500

8 817 1490

8 628 1480

10 526 1470

12 454 1460

14 399 1440

18 356 1410

18 320 1390

20 291 1360

22 288 1340

; 24 242 1310
i 26 222 1270
! 28 208 1240
! 30 186 1210
i 32 170 1170
! 34 168 1130
} 36 144 1100
{ 38 133 1060
! 40 124 1020
42 116 980

44 109 950

¢ Computed neglecting the effect of spin on the yaw oscillation distance.
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CONPIDENTIAL NPG REPORT NO. 1148

Modifiocation and Test of Pin Assomtly for
Bomb, G.,P., 1000 Lbe Low Drag, Type EX 1C Mod 9

TABLE V

BALLISTIC DATA

Release Indiocated Booiprooai Bal.

Drop Altitude Alr Speed Coef Deflestion®
No. Date Time £t kts. ¥ime Rango mils
1 1/12/52 1227 30868 150 <109 0097 =049
2  11/12/52 1238 30832 1680 2113 +106 ~5.3
$ 1M/2/52 1245  3(RS58 160 112 <084 4.7
4 12/A/2 1510  ---a- 5 150 =t .t i
5 12/1/52 1519 29990 155 0113 0085 2.1
6 12/A/s2 1535 30265 160 119 <068 4 o5
7 1A/52 1621 30069 145 126 «087 -2
8 12/1/s2 1630 30065 150 o121 «098 201

Average o118 «086 =3,0
Std. Dove® 008 .05 1.8
Bquivalent of Std. Dev.? 07 960 1.5 mils 1.8

IAddulfad to an average bomb weight of 956,68 1lbs,

zaelom signal failed; no data oamputed,
- z-‘ m
3gtandard Deviation = |_3 (X3 = X) J
nel

Ypor bombs released fram 30,000 feot at 140 knots indicated air speed.

8i45usted to no wind and non-rotating earth,

CONFIDEXTIAL
SECURITY INPORMATION APFENDIX B
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CONFIIENTIAL NPG REPORT NO, 1148

Modification and Test of Fin Agsombly for

TABLE VII
FLIGH‘}' T=ST
Dive Dive Cruilee Cruise
No. Speed Time Speed Time
Plight Dives (kts) (min-sco) (kts) (min) Remarks
1 0 0 0-00 250 48 No Buffeting-No Vibration
2 s 860 1-15 200 15 =
3 400 1-15 250 16 N
3 2 350 0-50 200 24 hd
4 3 380 1-12 180 156 -
3 378 1-09 200 15 o
5 8 340 6-00 200 18 N
6 S 360 2-40 200 S0 "
7 4 350 2-00 200 30 .
Totals 31 dives 16 Min<2l soo S hrs 30 min
CONFIDERTIAL
SECTRITY INFORMATIOR APFENDIX B



IS - —

CONFIDENT Il NPG REPORT NO. 1148

Modification and Test of Fin asscabvly for
Bomb, G,P., 1000 Lb, Low Drag, Typs =.. i0 idod 9
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Dayton 2, Ohio 1

Commanding General, aberdecn Proving Ground
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attny Technical Information Section
Development and Proof Sorvices 1

Commander, Operational Devclopment Force,
U, S, atlantic Fleet, U, S. Naval Basse,
Norfolk 11, Virginia 1

Navy Research Section,
Library of Congress
washington 25, D, C,
(Via BUORD Ko})

Supcerintendent
Naval Gun Factory ' 2

Bureau of aeronautics
attns asrmament Section 2

NATC, Patuxent River, Maryland 3

Naval auxiliary air Station
Chincoteague, Virginia 1l

Air Material Command Liaison Officer
wing 3 Headquarters, aberdeen Proving Ground
aberdeen, Maryland 2
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CONFIDENTIAL PG REPOGRT NO, 1148

Modification and Test of Fin .sscmbly f
Bomb, G.P,, 1000 Lb, Low Drag, T;pc EX iC ggd 9

Naval Liaison Officer
USaFFGC, Eglin Fiecld, Florida

NOTS, Inyokcrn, California

Naval air Dovelopment Centor
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Us Se air Force, aMC Enginecring Field Cffice
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